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interesting results. These beds lie flat on vertical Devonian,
Silurian, Ordovician, or Cambrian, and the included pebbles are
recognizable fragments of the underlying rocks. Dr. Bagg considers
the cherts to be Cambrian or Ordovician, and has identified
seventeen genera and forty-five species of Foraminifera, many
Sponges, some Kadiolaria, Bryozoa, etc. The Foraminifera
are uncrushed, present perfect outlines, and reveal many genera
(as Virgatwa and Bolivina) usually associated with more recent
deposits. The paper is illustrated with four plates, and the carefully
drawn figures of the sectioned specimens are placed side by side
with the recent form. Altogether an important and interesting
communication, involving a great deal of study and knowledge.

REPORTS AND PROCEEDINGS.
LIVERPOOL GEOLOGICAL SOCIETY.

12th April, 1921.—W. T. Walker, Esq., B.Sc, F.G.S., President, in
the Chair.

The following paper was read : " On certain Mineral Deposits in
Stratified Rocks, with special reference to the Carboniferous and
Trias." By H. W. Greenwood, F.G.S.

The mineral deposits dealt with included the lead and zinc deposits
of the Carboniferous limestones of Somerset, North Wales, Derby-
shire, Northumberland, and Cumberland, the copper deposits of
Alderley Edge, Cheshire, and of Ecton, and the hematite deposits of
North and South Wales, Lancashire, and Cumberland, all of which
were considered to possess common characteristics summarized as
follows, viz. :—

(1) The deposits are all younger than the rocks in which they
occur, they all show definite signs of having been deposited at a
period later than the major earth-movements of the areas in which
they are found, and also later than th'e major denudation of the
particular districts.

(2) Their component minerals have all reached their present
position by a process of solution and jiercolation, and have obviously
been derived from above and not from below, in which they are in
marked contrast to magmatic ore bodies.

(3) They generally take the form of filling of joints, cracks, faults,
solution fissures, and are often metasomatic replacements.

A detailed description of the various deposits was given, and
evidence adduced to prove that the lead and zinc ores were certainly
of post-Triassic age in the Mendip area, and of much later date in the
other areas. In practically every area they occur at altitudes over
500 feet above sea-level, i.e. in areas of comparatively high relief.
The hematite deposits on the contrary occur at relatively low levels,
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and almost always at Jess than 500 feet above sea-level, and it was
suggested that they had been derived from formerly overlying
Triassic rocks. For the Trias as laid down, it was considered that
a content of 2 J per cent of iron could not be regarded as an excessive
estimate, which would be equivalent to 50,000 tons of hematite to
a square mile of rock, 1 ft. thick, an amount quite adequate to
account for the iron-ore deposits of the localities described.

INSTITUTION OF PETROLEUM TECHNOLOGISTS.

27th April, 1921,
'• The Mackenzie Oilfield of Northern Canada." By Dr. T. 0.

Bosworth, F.G.S.
A great expanse of Devonian rocks is exposed in the Mackenzie

basin of the North-West Territory. It extends northward beyond
the present railroads of Northern Alberta for more than a thousand
miles to the Arctic coast. Since the exploration of the region by
E. G. McConnel in 1887, who mapped the general boundary of the
Devonian area, no further geological study was made until 1914.
In that year Dr. Bosworth led a geological expedition to investigate
the stratigraphy and structure of the Devonian rocks and to search
for oil. Several prospective oilfields were outlined by this expedition,
and sites for test wells were selected. At length, in 1919, drilling
machinery was sent into the north, and in 1920 the No. 1 test well
was drilled, with the result that oil in large quantity has been struck
at a depth of 783 feet. This discovery well is the first well drilled
in the North-West Territory. It is within 90 miles of the Arctic Circle
and is the most northern oilwell in the world.

The author has divided the Devonian of this region into the
following members :—

Camp Creek Series.
Clay shales and green oilsands, thickness 2,000 feet.

Fort Creek Shales.
Bituminous black shales, thickness 500-1,000 feet.

Beavertail Limestone.
Bituminous dark limestones, thickness 350 feet.

Rampart Limestone.
Massive fossiliferous grey limestone, thickness 100-200 feet.

Hare River Shales.
Calcareous clay shale, thickness 300 feet.

Barren Series.
Brecciated dolomites and massive grey limestone, probably only

in part Devonian, thickness 2,000 feet.

The Devonian strata in the Mackenzie Oilfield have been thrown
into a series of bold asymmetrical folds. Four main anticlines
were determined, parallel to one another, and about 7 miles apart.
Their direction, where the river crosses them (80 miles beyond
Fort Norman), is slightly north of east; but on the east side of the


